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4 :ff*fl«* 



1 

frfc SSfgggtcfet^T . iriBifg^? KiSJffiWB^ 

-^4©ra«:si8i£»jjX-rs«fc ^KiriBwe^'f p© 

sns 1 4 sst^i i (cia*g©5fegg„ 
itmm 3 3 mamt" » k ©gas 4 lemf - ? 

^t*«»3*S#RJaiW3iFJS^ ? F©ttV£M1B9F 

^4^-^if^ i x»2 (ciats©ff^ai. 

mnmm^ v P SBJiBifJif — ^KC|Siw-ci»5 1 0M1B 

■#r*c 4%i$a£-rs8»*i i 75M3©i>m*> i m 

t>-j*ti*> i iitcettoiiMRitt. 

(ii*ii6 ] fria^ft-fx^^^L/istttt^c 

tznim i <o^rtit» i JicciatK©ife«a. 

[*MB©*IB<tilMIH 
[000 1] 

[0002] 

[fif*©«»j] *5»f*H8l@SS©i!BiXgK*j«?,H|BI 

mmow-mit^n-txiccMP uvzmmwm •. c h 

emical Mechanical Polishi 
ng) ffi©aW#tttfl|3nSlI^*i*<ftori>*.-* 
»fl*SIBK©* r -!f -f ^JW-JWDlftMblCffCi', tRfllft 
'<*->4JBlS-rafca>K:«, ^*©7fcS^^-C«5S 

SS©^¥ffl^t©Sii*5£>S(C/cC-2)/ , £:&-r*S„ 03 « 

ae*©» i ©wasaBs^-rttsiar**. *fc. 04 

«'?x^4^^-C$)- 3 r, ( a ) (iif^if©ttS§47n 
T»fffi0. ( b ) BMOttI^ifitj(!rIIt*4„ 

[0003] ni3 (c^-r J: ^cc. g£fc©it 1 owmmm. 

f— ^h©±hk. «*.«. isBa^u^u 
£ife>^ P2^@s$nrc»s„ SEfc. if «***©*> 
x ^ 6 4^-r & 4 &tc&m&>w.wfo 1 h v * 



(2) 1#I12 0 0 0-2 1 8 5 1 3 

2 

^ 6 4ifJS^ » P 2 (Cffbtar £ C 4 M * A« 
f#8B7#ta:W6tt-a>5. Wg** P2©±#K 
Wlg#J8 48n^*9FHMftte£ 1 8 fisgtt ?>tix^ 

[0 00 4] £tc> 04 (a) CcSVf.fcSJC. if^eii© 
•?*^tt¥3W*S*Lfcl 4(CSJRWKiBS l 5#0fiS3 

n*©±fflcciira«5i»)S 1 6 warn* *afc*>©ra 0 . 

JllSiteiSJSl 6©±iBK:*Hr»Ttt. figi 5a9&£<*ti 

fcgu5>tc*tf&-r-2»m««tccigp 1 0 aquas ti; rati 5 

10 #ff^3ftftl>g(5#tcm?&^i$CCIHg|S 1 1 JWfJfSi* 

[ 0 0 0 5 ] C © J: 5 CC«gJ $ ft/cft*©!& 1 ©ifgg 

P 2 ©±tBtc9FBflfttee 1 8 #> &«F£ffl<8 *«T3 ft 
^LT. fx^6 4^U/c^x/N{S}$a57ai|pl|g 
LtifrbV x^6ZW&-iv P2CCfflPLtfWS„ CftfC 
.tO, 04 (a) lC7f%-?<J x^<D±M®£ho$l 

»'i uwesft-s. c©ts. raspi lioowio 

20 wm2n&m&£<, p&x. 04 (b) tc^-ri^ 
tc mmfiKii 1 6 ©_L®©flgB i o 4 map 1 1 4©g 

[0 00 6] Lfrbteftli, Ox^ffirtJCteW^ifeu 
-h (^'$->^5fiS3*xr(,^j:^^x^4-^NFfflif 
• 1/ fc 4 1 ©if ea4ifgfB#raf M o /c*ffiB#KSfc 0 
©ifS*. iF®jia4fcl» ; 5) B. ^x^ffiF*9©{4g(C 
^OMftO, m{4B#(aa/cO©ifgg*s^l,^Ji4^ft 
t>««436i*ta. ftfc. ^©SWteif&U-Ptfii 
lf«SiWBl/- P*iai>«JS4l^. ifgsfeftfcfe 

30 m^wtcB'? xM©i(j^aijaJifjgu-p«ijn,> 

[0 00 7] ttc. rttt-^MMtiZZtlX^te^Vx" 
4if IS L tc 4 # © V x ^ffiptycfc W if^S^S 4 if^ 
g^g4©M. irf^> flFBls-h^HMteSlHW* 
4©^CC4 C Sifgg©H4iflgg©^7 * 4 1> 5 . 
■?x^±{c»S-rSffiMaiM)S©IS3©-'^ > >+4/h3 
< "f x^®rt©ifeg©/^ 7+*Vh$(,i 

C4*SS*LC». C©ifeg©^'7^+4/h$<-r-5ft: 

40 ©tc, ifgf— •ffrtms'i? P4©r.acc#cg©TJi/- ? 

-j YimihtotcM&mifilbZ «f«W8 - 1 3 2 3 
4 2 #&$B) . 0 5 ttfi£*©|g 2 ©if ggg4^-TlBtffi 
0-C&O. 06ttft3fe©ffl2©ifg£g4<gfflL;fc4£ 

©ifeg©^*^^*g4^-r^ 77@t*5. i/c, 0 

7 (a) 75M (c) « l 5xM©if^iSg?:^r»fM0-C 

*o. 08«ee*©m2©if^g4«fflLfc4t©iO] 

SR©jag©*i* S 4^T ^ 0-C* 5. 
[0008] H5tc^'-J"J:5K. fi£*©m2©if^g 
CCteUftt. ifgr-^U 1 4if®^" ? P 2 4©HtCif 
50 Jg/< 7 P 2 <fc 9 «CK©T»^* 7 P 9 Wm-ihtlX^Z. 



3 

*Km<onmm&<m 1 mm^mt pure* o , 
[ o p o 9 ] c ©<t *> vimmuicmmw, 2 ©sfgg 

2 ©RH©&BftK9FBs< » F 2 ©WttSSB»£'TB'< 
» F©£JBfii©flKcftS. c©/c«>. W*^<? F2© 
^E©^S#*t<ftr>. S9fOfiA6^fl:(Df 
BiCMLXmm^y F2<D^ffl*ijiB|-rSCi*J'C*i 

r> tsmwm&tm. mm. e o o o ao&jkifb 

«-ca * - yifiim.z ixx oftt,^ x ^£$fg-f s i 9f 

gSB 6 0 0 0 At ft 9 , ~H. HffltePaeuW&jSS n 
fcf*^*ifBT4*»^B. *©CiSK:EEa*«3KJlIfo 
•SfcA. iHS)5»6O0OA^± (»tf, 8 0 0 OA) 

[00 10] b#>l/ft#8. 07 (a) 7!)S (c) K.m 

tj:5cc. ■)*/>iB«:iffli©**i>iMn 2awbai 

lSASMShfc^^AKWL-T, ££#©Jif2©BFgg 
g*&ffl L T5FJg*fT ft 5 £ . W»x y F 2 ©HiB©g 

lb. flSBl 2*5ifg§*aS£«{C. eagpi 3 fctS^fiif 

gift*. c<Dtc#>. ^stcmt^sic, mtf. so 

0 0A©SM4W-r^^i^icWU> 800 0A©&f? 

wm&mst. mmasmfo^ ^^mmvzu. m*. 

«. 40 0 0ASK©@^Ai^S o 
[0011]-*. AMUc. SJgJIg (SMf U- h) © 
*&-tt*l*Lb31i4t £*B»4 Lfcifgilgi Lt. 
tt®¥-9 - 9 7 7 7 2 {cgfl*<*tt/cWgKB (fcTF. 6£ 
*©»3©OTM«£l>5) C©«£*©Sil3© 
PlgiSgtt. iHSWfi8ftSUS«5gS8i9fe^f F£© 

©BSCWWaBefcoTtt. fl»oJ:5«c#ffl{tLfc 
l>B0r*«l£t>£#«:. MS©* 5 

B«fflfft©$*"afflKRM#»5. £©&££! 9 £1% 

©Rtt*att*siW#*9. 9 x^cDRftg 
ft&. 

[0012] ±&0fcJ: V«tfi£*©82©Wg£g£tf 
« 3 ©SFe^Bfcfc » & mMMtfflk* 5 fcaMc «. H 

"T&c £#-€>££. H9». TH><» F#>R»&*vCl> 

f $Jg||g£<$ffl C/c £ jf ©CiSlJ©gM©Alr 3 
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ym-cabz. m 1 1 «H9 cc7jvr$fB«s£«fflL 

fc £ £©8F|gS©'-« .7 V*&im?<f5y Hf* S. 
[0013] HQK^rVFJMtBtCktt'CB. 5MP< 7 

f 2 *nnft*>6ttsw»f— 7* i cce^rrsj: 5 sets 

Jj£<* trct^fc*. Wfg^ » F 2 ©*®©^S#/J\<* 
l>. C©fc#, F 2 ©««):•} xA©g|B©8$ 

*«CJBtttcailSILJil>te». ft#©3l2©flFg&gR!>' 

»3©5fe«a£s&»). AES©iagi5i 3*5ifgsn 

io fcKuLTiC C©fctf>, HI 0(cjjrrj:*> 

[0014] -is. hi nc^-r j:^(c. sofo^i 

^6^#©^(c*fLr9ffif'-ff F2©^ffi^jIK-C^ 
ftl^/cto. wefiO^^^+fiBTJB'^f FA^W^n 
fclEJfe©* 2 ©flfgggi JtR l. r Air < ft 5. m 

a. mm u - f #Bi>fMic»a s n/tSM^ft < ft * 
*r. eoooA©»WF»*tfofc«d. 5fgs©^' 

7^+fi«2 000A*ffi^..5. 
20 [0 0 15] ±abfcC£A^. 5fer. ^x^^Tl^' 
F*5»W6ti'Cl»ftU5f^B"CBFB4ffl> > 

ffirt©^-7^+»*5itssn-s®HrtT*iaM^$ < u 

ft^CAtciD. ^x^Ert©^"-7^*S*Vhgt,^ 

vim* 9 F*«fliiyr (*i>#tfT) 5ffg-rs^ra*J# 

«BRtfTB'< » F*«»» 6tifcW«8BO||**f6« 
L/c £ # ©flgp©©M©A^ 3 if 5 y H-C*-S. 
30 113 BTB'f » FsftSRW e»n-Cl»ftC>5fgggSO'T 

b^7 vvmiititcwmms<Dmi}Z&mLtctz<D 
wmmvrt =y -j *r&zm? ^ =7 y sr*s „ 
[ooi6] mar. $fe-r. ^x^^tb^^ f*«w 
. e>nrc^ftt^gg-c2 ooo A©^»we^fo/c 

SL TB'<» F**Rtf 6*ifc§feBaETWB*fTa9 
t. HI 2tc^-TJ:-5K. 8000A©S^WTSA 

00 0A©U»iFMrRft*ft<*C£#^C*S£ft 
K, H 1 3 tc^rr J: "5 TH'<» F#Rtt«E.*l-Cl>ft 
40 l»WH«B©*4««Uc«^. (HI 1#M) tUffib 

[0017] 

TH^» F©«efli©«*i*a«f icAKifjscs-r* 

so 
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[o o 1 8 ] 2f$<Dwm£gzm-rz®&. m 
u r **(£;■$- scifcrt* 2^ c©i»£4>gES:fi{cg 

[0019] *m&frfrZ>NlM£XmfrXtj:2htci> 

zctzsmttz. 10 

[0 02 0] 

b, mm?- -f^cmihtitcwm^ ? vommtm 

m#V * ^©*8£ £«M3 Sc#6tH*f JII&3 a-s c 

■^4. 20 
[0021] mimmr-^icimiw&fsiztixis 

0 . C ©SjldFl 1/ Tpiaffift^ffiB^pjrt cc«*& 3 

£3 £ HgiaW^r- £ «ti*3 •& SfMRBiiufeW^ 
'<» K©^gPiHfliaiF^7— ^i?:Sf#l/-C@ffi-rS 

[0 02 2] MK. Sfffifrg^-y;U©«riB«Sji?l«:^ 
UriJiBWg^ y F*l9E5fBf—^l'K|SlWr»5l L- 
MiEWe^-y F*IWEW«f— ^MCffcf 3-tfSKSI^ 
8bH»W6tiri,»«i»*u».' 30 

[0023] lie*/:, ureswf- ^n*iwii«t>* ■ 

[0024] *»».«:*»t>rtt. aE#m&#S€rtt»L 
■CWBAjr KtWJlff— ^ilB©2IBrtKEE*»l** 
&*&f£C £*»"?* S. C ©/<:&, 1F^? K©^ffii 

C £ J: K> ¥mfoV * >-»©*lffl©¥ffi{fc*fT ft -5*»£CC 

iK«t»). F©«iB{CtotfS9IHt«tt*Sfb3 
tf*C fitoT. SW4&tt©JI&SWg;>-? 

FKS^Lfc 9 flfe;* f F iifS-f - £ ©fflKffe© 
F*l*tfS£l>ofc^|ffl£j!PWSC£&< > 5fc?*> 
-7 F ©*ffi©£»«*W 3 1 >tt«WP»fttf 
C\ #fC. m/t? F©*B©S^«*>*Sir4«*CW 
•*fT«c 5 C C©fc&, 5fcT. SM£fr< 

?m<trzctifiv*z. so 
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[0 02 5] *fc. mmf— 7)l>QMMHiftL'CWm 
'■<*; KtiF«f— ^JMCifliWrWIl/iBi't^ F*SW 
f- ^;Kcffi#3ti^©?l*e^i9:W6n-ci»l)i, c 
©ftfl^RKJ: OBF*** FiiFJBf -^;KC«»3tt 

*. 

[0026] 

4. H 1 B#&l?li©IS«e!|KffiSW^B*^*IKffl0 
H2B#IEI!IJ©^WfC&*WIgSSB ; &jp-rH 
t*ot, (a> BEWtfla6«fiil&3*ifctt«*5«-BS 

bbbl ( b ) amm* » F*w*f - 7*K«f tfctt 

ifiW©Sfe«g{c*j^TB. SWfcfoS. ft •} iSMW-Mt 
HIE*JH&ttWS?— :0b 1 ©±ffi(cwe^ f F 2 #ta!W 
6ftTl»*. C ©»•-»<» F2©MSiWBf- 
£ BH^SRW 3 CC.J; 0 fflfi 3nrijS£#^iin^U J: ^(C 
HjeStiri,**. Bfl^. Waif -^ib 1 45F^»y F 2 

£{cHi;nfc^ffl«:^{**5^&3nfcti^ic*ji>r. w. 

^Ti^. 35fc. 9ffi*»©$x^6 
tBfi***'C»CC@(teO«c*i6 "i> x ^ 6 » F 2 Kf? 

[002 7] H(C, 02 (a) tCSVTcfcMC. 5Wf- 

t'jH cc«ffik©iAa?i5 jmrv 6tir*$ n . c©iiSii 

?L5{CB^>7 - k:gi^3tlA:-'W^' (l>mt>El^tt 
f) **KW6n-C*»). WKf«» F2iifgf-^H 

#S«fc5K:«ro-Ct>-S. 02 (b) fCTnTJ:^ 

o . mwmx » f 2 ^mmf-M 1 kisiw-c *? i o 

■€-©±S«c?W3ti-Sct*s-c*S«t^K:ft- 3 r(,>S„ 
[ 0 0 2 8 ] C©J; 5£ftJiESftfc4^ffl©ffj«gS 
Ktel^r B. 5fe-T. 132(b) (c^-ri^fc, 
€W L/-C5f®^' ? F 2 ^rW^f - 1 K[fi)Wr I 
b, MI^»F2*WJilf—^lK«t3tt*. 

tc=to, we^- v f 2 ommommim. «>^3 < & s 

WJ«B«*ttfflO-C9*^6©«M*tffc5. ^»W(C 
BW^f— ^iHiftKHISf *¥MM<» F2©±fflK 

6 L/C"? x 7 6 •? x ^ 6 * 

SF«^7 F2{CffLf^WS. cntCtO. -?x^6©« 
ffl*55f^3ns. C©£*. iF«^9 F2©*ffl©^f5 
SttiMP/t » F 2 Btt©W1©8B*c*0/h3l,>fc*>. 



*) x i\ 6 ©*B©fi8B&tflHSI5©ffiiS#* £ I te 
[002 9] *fc' % 9f«/s 9 f 2 iWt-W 1 io 

5. C©l^©i«»B*«II't/T$*"6©W*MT 

fts. cn(c«t«5. ra«i{c^i^6©«ffi^ws$n^ 

§MM1 9 F2©«M©^««ffg^;> F2 a»© 

W!aaee«iE*a«:4©SE»«4©«rr*»)*an>&- io 

©. ef«fi©^7^+4^3<-r'SC<!:*i-C#S. ft 
te, E**#©«l&«aD f «l&BE**«fb3#ac4K: 
«fc9. «Mf'<9 K2©*ffi©^fitt^b-rS. BPo, , 
WfcrC9 F©SWHWtfc0Efb-J-5. 
C0'03 o ] cojc^K. **iSWcte(,>r«. ill© 

v f z> c i a < fMA ? f ©iW»»tt*3Wi: s 

li&C C©/c©. 5fe-T. ©M£ft<*i:5 

KJ;f). .$*^6©«fflK8££»TC£fc<¥*fl:-r 20 

[003 1 ] ftfc, ^jSSSMcfe^-Ct*. ifjg^9 F£ 
WBf — ■fMcftg 3 tt* c i.K J: 0 flFg'< ? F 2 ©SI 

ffi©SW«*/M< Lr9*^©fW*ff&o-a»* 

0Ffgf-7% 1 £fc< . E#«Sft©«& 

«Xtt«fcE&*4*S < -T 5 C £ (C J: <5 < VfgJ< v F 2 
©ftll©ti9NK<h3 < O-O'* ^©if»*tf «c or t 

[0 03 2] 30 

[^©$»m] eLh»«l,fcJ:5«:. J:h«, ' 

MtttO©Jlft«lW^9 ■FKSail/te'JiF*^ » Fi 
§fgf— 7\fc£©|fflCCfl6©A9 F*Rtt*£<<>-3/c*IB 
4*>tf*Cift<. if^f F©SHt«tt*a{b3«* 
Ci*i-C*5. CtitCfcf). Sfc-f. Ig^'-; F©*ffi© 

*»«*j^3t>««rff**fTac». ^xcc. «re/-?7 f 

©SiB©a»«#t*:*i»tt»CSFB*?f ft 5 C £ tc<fc 

■o, ^#$*^©msKi!^*js*c£&<¥«ftr 

mmvt&msm) 40 
in 1 ] *mxDmmm%wm&&*:7rs? siwrn-c 

[H2] *mwmMmt,cmw&mmz7r;tm-c&'> 
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(b) imm^y ¥imtf--7Mcm*bMm&7x 
[S3] &*©!& 1 <D9tmsai*nfrmKa~ci> a. 

[04] ■Jj^^tltftoT, (a) «BFSiw©tt 

sg^^fWiis. ( b ) ttwmwvtm&mwiwm-t? 
n 5 ] $*©« 2 owmmmzmttowmviib s. 

[06] figK©J*2©ir«itt«ttffiL/A:&»©9Fm 

©^' 7 fnt 9 ? 7 0r#> s. 

[07] .( a ) 715 ( c ) J« * />©.W*ae*5%TK 
[08] &*(Dm2(DWmm:*@mLtctZ<D&$il>(D 

&m<D*i* 2 z fat? 7 ywv&z. 
[09 ] t*'<.» f^mi^tixi^mmmm^-r 

[010] 09{C^-rW^«g«rffifflL/ci*©i£!iSP© 
©£©*# 3 £mf 4^ 7 0T**. 

[0ii] m9itmtmm$mzmLtckz<DW8m 

[012 ],T»><* FJ^W6ftTt»ftl>WB8iIRtf 

©oawDan©** 3*^r^70-r*s. 

[013] TH^ K*W»e.hr(,»ftl>ilFWSBRCf 
T»'<9 KJ6<«W6tl*;«fJW5IB©ll**«fflOfc4* 

•Hfr9©IMn 

1 ; W^-:^ 

2 : W6a«5> F 

3 ; B£tttt 

4 ; E#&{* 

5 ; mil 

6 ; ■tJi-'v 

7 ; ^*/M$}#g|$ 

8 : mfeffl 

9 : TB^ "j F 
1 0 ; flgp 

I 1 : H» 

1 2 ; *ffl«©CiSI$ 

1 3 ; A®fS©E3S5 

1 4 ; mm& 

1 5 ; 13iS 

1 6 ; HftS^Ji 

1 8 ; vtmtmm 
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[ftfflB] ¥fi5U 1*P1236B (1 999. 1 2. 
6) 

[**HtiE 1 3 

[*8iE*tm*B£3 wmm 

[t»#Ji i ] mm?- ^)i±.icw»fhtitcmm^ ? f 

<jp#£ nem?- 7* <t o no^gKS ia*jaafr 
t . **rr s c i ««tt t * s wggg. 

i *- 5 mhos ixtJ2 tcsmm mms. 

mm&i y F 4buIBW0'7— T^fclfrttTjEigtRSIb 
HKW»''« > F^frmfF^-^l/icffi^SttSfRSI^ 

mrnn c t *®&t? zimm 1 7*53 ©urn* 
i *<ceti©iMttg. 

[111*315] fMWMf— ^H«Sit»*'WCiaiteDl 

^■rtifr i raccie*g©if^gg. 

x ^«}#a5*sia:w stir t»s c t *<mt 

*i*#m 1 7!)S5 ©l>m*> 1 iB«:e»©BRML 
[*M«jIE2 3 
[«jE»*M«] 9DHF 
[flUE*t*BB«] 0 00 4 
[»iE*ffi] 
HiiErtS] 

[0 0 0 4] *fc. 04 (a) tcjfttX'Hc. W0b?© 

■j x ^«**f*a«i4±ccaiF!W(ciB» 1 5 mmz 
ti*<D3-mK.mrmmmi ea^jasti/cfc©-?*^ 
Hffl&JiSii 6©±fflK*jc»rtt. stti 5*J»fiS3*i 
fcaj»K»jws««KCi»i OTWfMsn. e*i 5 

[#^tiIE3] 

[mm&mmz) wmm . 

.[»iBMUl@«] 0 02 0 



[002 0] 

B. 5f^7--^±(Cg;we>n/cWB^"i' F©ftE£¥ 
x m©|!|M£ e&tffeffittjlttS its c 

itcJcD frie*«<* ■> x^©*ffi©¥«{t*tT ft 5 9fg£ 

i mm> < ? f ©*» <t frieif^f - ^ £ *sg» s # * 

£. £WlT£t££!&«!!£-fa„ 
[**HiiE4 ] 
[fciIE#tmg®£3 "JBfflS 
HlijEfcWUHBS] 0 0 2 2 

[00223 H»c. B-fiewe^-^uofriB^iifL?:^ 
3 1 bvamm* » f 4 wesw?— ^wctm zitzm 

immmmmz] wmm 
mztttmmz] 0028 

[ffliE^ffi3 IE1S 

[0 0 2 8 3 C © «t 5 CC«fiR3 nfc*H*fe^©ffg^g 
K*J«,>-C». $fe-r> 02(b) {C^«fc^tC, *>^4 

fira bxmm^ v f 2 *iF»f — 7* 1 tcfttttaaa 

ti(C J: K) . WJS^ » F 2 ©Sffi©$&*#s*<>sM < % 

s«t^{cs»tti$tt*SE{fc3-tf«ci*fr*a. c©tt« 

©WB«g4ffifflL-C?x^6©5f|g^f^^. MftW 
KttWBf-- 1 £ £(cm£? SWB^' 5- F 2 ©±S 

KWftw«i&«*>6if«»i36HrF3ns. -eo-c. ^x 

^6 4«}#l/fc^x^^7 3>5i||£L436S6 , ?xM6 
*if»/-«» F2CCjf0ffWS. cnCC±0. ^x^6© 
£©«!:#> 5fS^ 2- F 2 ©*E©^ 
JMBIM/'C » F 2 g #©?»tt^^g-C* 0 t>fc 

». ^x^6©*a©£iigpsj>*Easp©®a*^*<<^ 

[^MfiiiE6 3 
[ffliBPtm«M«3 W*ffl« 
[ffliE»*91«] 0 02 9 

[0 0 2 9 3 ^(c; 9F»K » F 2 iffgf--^ 1 i© 



(9) 



^2000-2 1 8 5 1 3 



**** < ft5<fc5 «cwf*tttt*»ks tt* c i^-et 

we^' f f 2 ©*ffi©^fii*ife^' » f 2 af*© 

#>. «F*JI©/<9^**/M.< , r4Ci36s-C*a. ft 
*. E^jS(*4_©«t&SSU : «l&E^^{b$#*Ci 
K J: 0 . 7. F 2 ©Sli©gJB»i£f LI'S. BP 

[#WtiE7] 

[filiESta^B^] 0 03 0 

mm®) 

[0 0 3 0] C©«fc5CC. *IW6WcteU-C«. HI© 
» F 2 ££t&T* C ift< 9 F 2.<D9H£tttt* 



[?§£#&«««] mm 
[mm&mszi 003 1 

[003 1 ] ft*. ^sfaHWtctJt^B. MM* 9 F2_ 
49fg7--^X«:ffi#3-i*.SCi{cj:«35fS^9 F2 
.©^ffiO^Sfc/J^ < Lt«>*^©iWfttTtt-ari.> 
#f6Wfcfci>Ttt, cftfclE&tV ff*><9 F2 

«»«X«fl8&E&*/hS < f 5 C 4 CC J: 0 . MM » 
F 2 ©^ffi€^»a*/hS < hX*js. ^©WB*ff ft -3 
T«>«fct\, 



Page 1 of 4 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 * * * * s h ows me word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable polishing equipment for a chemical 

mechanical-polishing method especially about the polishing equipment of a semiconductor device. 

[0002] 

[Description of the Prior Art] planarizing processes, such as an interlayer film in the manufacturing process of a semiconductor 
integrated circuit, — CMP (chemical mechanical polishing: Chemical Mechanical Polishing) — the case where the technology of law 
is used has increased. Since an exposure margin becomes small by short wavelength-ization with the conventional optical exposure 
technology in order to form a detailed pattern with contraction-izing of the design rule of a semiconductor integrated circuit, and it 
becomes easy to be influenced of the level difference on the upper surface of a semiconductor integrated circuit, it is because the 
technology of perfect flattening of a semiconductor integrated circuit is needed. Drawing 3 is the mimetic diagram showing the 1st 
conventional polishing equipment. Moreover, drawing 4 is drawing showing a wafer, and the cross section in which (a) shows the 
condition before polishing, and (b) are the cross sections showing the condition after polishing. 

[0003] As shown in drawing 3 , in the 1st conventional polishing equipment, it consists of the rigid body and the scouring pad 2 
which consists of firing polyurethane is being fixed to the upper surface of the pivotable polishing table 1 focusing on the vertical 
axis. Moreover, the wafer attaching part 7 which can push a wafer 6 against a scouring pad 2 is formed, rotating focusing on a 
vertical axis, while holding the wafer 6 for polishing. Moreover, the abrasive material supply pipe 18 which trickles an abrasive 
material 8 is formed above the scouring pad 2. 

[0004] Moreover, the crevice 1 1 is formed in the field corresponding to the portion in which wiring 15 is formed in alternatively 
[ the wafer before polishing ] to semiconductor substrate top 14, an interlayer insulation film 16 is formed in all over the, heights 10 
are formed in the field corresponding to the portion in which wiring 1 5 was formed, and wiring 1 5 is not formed on the upper surface 
of an interlayer insulation film 1 6 as shown in drawing 4 (a). 

[0005] Thus, in the 1st constituted conventional polishing equipment, an abrasive material 8 is dropped at the upper surface of the 
scouring pad 2 which rotates with the polishing table 1 from the abrasive material supply pipe 18. And a wafer 6 is pushed against a 
scouring pad 2 while the wafer attaching part 7 holding a wafer 6 rotates. Thereby, the heights 10 and the crevice 1 1 of a wafer on 
top which are shown in drawing 4 (a) are ground. In order for a high pressure to join heights 10 from a crevice 1 1 at this time, there 
are more amounts by which the direction of heights 10 is ground than a crevice 1 1, soon, as shown in drawing 4 (b), the level 
difference of the heights 10 of the upper surface of an interlayer insulation film 16 and a crevice 1 1 is lost, and flattening is carried 
out. 

[0006] However, the polishing rate within a wafer side (it is also called the amount of polishing per [ which broke by polishing time 
amount the amount of polishing when carrying out fixed time amount polishing of the wafer with which the pattern is not formed ] 
unit time amount, and polishing speed) changes with locations within a wafer side, and a field with many amounts of polishing per 
unit time amount and few fields produce it. In addition, each field is called the field where a polishing rate is quick, and field where a 
polishing rate is late. Although based also on polishing conditions, the center section of a wafer is specifically the field where a 
polishing rate is late, and the periphery section of a wafer is a field where a polishing rate is quick. 

[0007] Moreover, the difference of the polishing peak and polishing minimal dose within the wafer side when grinding the wafer 
with which the pattern is not formed, i.e., the difference of the amount of polishing produced between the field where a polishing rate 
is quick, and a late field, is called variation in the amount of polishing. In order to make small variation in the thickness of the 
insulating-layer mesenteriolum which remains on a wafer, it is desirable for the variation in the amount of polishing within a wafer 
side to be small. In order to make small variation in this amount of polishing, there is polishing equipment with which the elastic 
lower layer pad was prepared between the polishing table and the scouring pad (JP,8-132342,A). Drawing 5 is the cross section 
showing the 2nd conventional polishing equipment, and drawing 6 is the graphical representation showing the amount of variations 
of the amount of polishing when using the 2nd conventional polishing equipment. Moreover, drawing 7 (a) thru/or (c) are the cross 
sections showing the polishing process of a wafer, and drawin g 8 is the graphical representation showing the magnitude of the level 
difference of the heights when using the 2nd conventional polishing equipment. 

[0008] As shown in drawing 5 , in the 2nd conventional polishing equipment, the elastic lower layer pad 9 is formed from the 
scouring pad 2 between the polishing table 1 and the scouring pad 2. The other configuration is the same as that of the 1st 
conventional polishing equipment, and omits explanation. 
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[0009] Thus, when using the 2nd constituted conventional polishing equipment and grinding a wafer 6, the deformation of the 
surface of a scouring pad 2 becomes the sum of the elastic deformation of a scouring pad 2, and the deformation of a lower layer pad. 
For this reason, since the deformation of the surface of a scouring pad 2 becomes large and the surface of a scouring pad 2 can 
follow in footsteps to deformation of the wafer 6 whole, such as curvature, as shown in drawing 6 , the amount of variations of the 
amount of polishing within a wafer side can be ground small. In addition, the "amount of polishing" shown on a graph horizontal 
axis is a value set as polishing equipment, in order to grind the wafer with which the pattern is not formed, and it is hereafter called 
the amount of conversion polishing. For example, if the wafer with which the pattern is not formed in the amount of conversion 
polishing of 6000A is ground, the amount of polishing will become 6000A, and when, grinding the wafer with which irregularity 
was formed in the surface on the other hand, in order for many pressures to join the heights, 6000A or more (for example, 8000A) 
polishing of the heights is carried out. The "amount of polishing" shown on the horizontal axis of the graphical representation after 
this shows the amount of conversion polishing altogether mentioned above. 

[0010] However, while heights 12 will be ground since the deformation of the surface of a scouring pad 2 follows in footsteps of a 
large configuration with the detailed surface of a wafer if it grinds using the 2nd conventional polishing equipment to the wafer with 
which the large heights 12 and the heights 13 of area were formed in the wafer upper surface as shown in drawing 7 (a) thru/or (c), 
considerable-amount polishing also of the crevice 13 is carried out. For this reason, if 8000 A conversion polishing is performed to 
the wafer which has the level difference of 8000A as shown in drawin g 8 for example, the level difference of about 4000A will 
remain in the wafer surface after polishing processing. 

[001 1] On the other hand, there is polishing equipment (henceforth the 3rd conventional polishing equipment) indicated by JP,9- 
97772,A •similarly as polishing equipment aiming at raising the homogeneity of polishing speed (polishing rate). The minute bag (air 
cell) of a large number which put pressure flow objects, such as air, into the interior is prepared between pivotable surface plates 
made from SUS and scouring pads, and this 3rd conventional polishing equipment can control the deformation on the surface of a 
scouring pad partially. However, in the 3rd conventional polishing equipment, if the field which does not have to carry out remainder 
polishing like a crevice grinds to a large wafer while a part like heights to carry out flattening is large, a level difference will remain 
in the wafer surface after polishing processing. In order to prevent this level difference remainder, it is necessary to avoid layout of a 
wafer which was mentioned above and by which flattening is not carried out, and the layout flexibility of a wafer becomes low. 
[0012] In order to solve the trouble in the 2nd conventional polishing equipment and the 3rd polishing equipment which were 
mentioned above, the polishing equipment with which the lower layer pad shown in drawin g 9 is not prepared can be used. Drawing 

9 is the cross section showing the polishing equipment with which the lower layer pad is not prepared, and drawing 10 is the 
graphical representation showing the magnitude of the level difference of the heights when using the polishing equipment shown in 
drawin g 9 . Drawing 1 1 is the graphical representation showing the amount of variations of the amount of polishing when using the 
polishing equipment shown in drawing 9 . 

[0013] In the polishing equipment shown in drawing 9 , since it is constituted so that it may stick to the polishing table 1 on which a 
scouring pad 2 consists of the rigid body, the deformation of the surface of a scouring pad 2 is small. For this reason, since the 
surface of a scouring pad 2 does not follow in footsteps of a configuration with the detailed surface of a wafer, unlike the 2nd 
conventional polishing equipment and the 3rd polishing equipment, the amount by which the crevice 13 of a large area is ground 
becomes small enough, and it can prevent that a level difference remains in the wafer surface. For this reason, as shown in drawing 

10 , the level difference of heights can be lost in the small amount of conversion polishing. 

[0014] On the other hand, since the surface of a scouring pad 2 cannot follow in footsteps to deformation of the wafer 6 whole, such 
as curvature, as shown in drawing 1 1 , the amount of variations of the amount of polishing becomes large as compared with the 2nd 
conventional polishing equipment with which the lower layer pad was prepared. For example, when 6000A conversion polishing is 
performed, the amount of variations of the amount of polishing exceeds 2000A, until the level difference formed in the field where a 
polishing rate is late is lost. 

[0015] From having mentioned above, grind first with the polishing equipment with which the wafer is not prepared in the lower 
layer pad, and a level difference is made small within limits by which the amount of variations within a wafer side is permitted. 
Next, the method of making a level difference small, i.e., the method of grinding using the scouring pad with which elasticity differs 
(using properly), can be further considered in the condition that the amount of variations within a wafer side is small, by grinding 
with the polishing equipment with which lower layer Bud was prepared. Drawin g 12 is the graphical representation showing the 
magnitude of the level difference of the heights when using both polishing equipments with which the polishing equipment and the 
lower layer pad with which the lower layer pad is not prepared were prepared. Drawing 13 is the graphical representation showing 
the amount of variations of the amount of polishing when using both polishing equipments with which the polishing equipment and 
the lower layer pad with which the lower layer pad is not prepared were prepared: 

[0016] For example, if it grinds with the polishing equipment with which lower layer Bud was prepared after the polishing 
equipment with which the wafer is not prepared in the lower layer pad performs 2000A conversion polishing first, as shown in 
drawing 12 While being able to lose a level difference in the amount of conversion polishing of 8000A also to the wafer with which 
the heights and the crevice of the large area which has the level difference of 8000 A were formed As shown in drawi ng 13 , as 
compared with the case (refer to drawing 1 1 ) where only the polishing equipment with which the lower layer pad is not prepared is 
used, the amount of variations of the amount of polishing can be made small. 
[0017] 

[Problem(s) to be Solved by the Invention] however, in the method mentioned above, since elasticity needs a scouring pad different, 
respectively, when using one polishing equipment, the scouring pad with which elasticity differs is exchanged and it corresponds — 
******** (elasticity can be changed by changing the hardness of the scouring pad itself or choosing the existence of use of a lower 
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layer pad) ~ there is a trouble that exchange of a scouring pad takes time and effort. 

[0018] On the other hand, when using two polishing equipments, the area which equipment installation takes has the trouble of being 

required, by two sets. Although it can also respond using the polishing equipment with which two or more polishing tables were 

prepared, the area which equipment installation takes also in this case is not more widely [ than one set ] desirable. 

[0019] This invention is made in view of this trouble, and the polishing equipment with which one polishing table was prepared is 

used, and it aims at offering the polishing equipment to which the elasticity of a scouring pad can be changed, without exchanging 

scouring pads. 

[0020] 

[Means for Solving the Problem] Polishing equipment concerning this invention is polishing equipment which performs flattening of 
the surface of said semiconductor wafer by carrying out relative motion, contacting the surface of a scouring pad and the surface of a 
semiconductor wafer which were prepared on a polishing table. It is characterized by having a means to stick a edge and said 
polishing table of said scouring pad so that space may be formed between said scouring pads and said polishing tables, and a fluid 
supply means to supply a pressure flow object in said space. 

[0021] A circulation hole is formed in said polishing table, and said fluid can make it a configuration supplied in said space through 
this circulation hole. Moreover, a means to stick a edge and said polishing table of said scouring pad can be used as a support 
member which supports a edge and said polishing table of said scouring pad, and is fixed. 

[0022] Furthermore, it is desirable when a suction means to turn said scouring pad to said polishing table, to attract it through said 
circulation hole of said polishing table, and to stick said scouring pad on said polishing table is established. 
[0023] Furthermore, said polishing table may be prepared pivotable focusing on the vertical axis, said semiconductor wafer is held 
and a pivotable wafer attaching part may be prepared again focusing on the vertical axis. 

[0024] In this invention, a pressure flow object can be supplied in a scouring pad, a polishing table, and space of a between using a 
fluid supply means. For this reason, when performing flattening of the surface of a semiconductor wafer by carrying out relative 
motion, contacting the surface of a scouring pad, and the surface of a semiconductor wafer, elasticity in the surface of a scouring pad 
can be changed by changing the amount of supply or a supply pressure of a pressure flow object. Therefore, without applying time 
and effort of exchanging for a scouring pad with which elasticity differs, or preparing other pads between a scouring pad and a 
polishing table, it can grind in the condition that deformation of the surface of a scouring pad is small, first, next deformation of the 
surface of a scouring pad can grind in the large condition. For this reason, flattening can be carried out by grinding first, so that a 
level difference may be lost, next making variation small and grinding it, without leaving a level difference to the surface of a 
semiconductor wafer. 

[0025] Moreover, if a suction means to turn a scouring pad to a polishing table, to attract it through a circulation hole of a polishing 
table, and to stick a scouring pad on a polishing table is established, a scouring pad can be stuck on a polishing table with this suction 
means, and, thereby, it can change into the condition that the surface of a scouring pad cannot deform the elasticity of a scouring pad 
most easily. 
[0026] 

[Embodiment of the Invention] Hereafter, the polishing equipment concerning the example of this invention is concretely explained 
with reference to an attached drawing. DrawjngJL is the cross section showing the polishing equipment concerning the example of 
this invention. Drawing! is drawing showing the polishing equipment concerning the example of this invention, and they are the 
cross section in which (a) shows the condition that the pressure flow object was supplied, and the cross section in which, as for (b), a 
scouring pad shows the condition of having stuck to the polishing table. As shown in drawing 1 and 2, in the polishing equipment of 
this example, it consists of the rigid body and the scouring pad 2 is formed in the upper surface of the pivotable polishing table 1 
focusing on the vertical axis. The edge and the polishing table 1 of this scouring pad 2 are being fixed so that it may be supported by 
the holddown member 3 and a fluid may not leak. That is, when a fluid is supplied to the space surrounded by the polishing table 1 
and the scouring pad 2, a fluid leaks from the edge of a scouring pad 2. Moreover, the wafer attaching part 7 which can push a wafer 
6 against a scouring pad 2 is formed, rotating focusing on a vertical axis, while holding the wafer 6 for polishing. Moreover, the 
abrasive material supply pipe (neither is illustrated) which trickles an abrasive material is formed above the scouring pad 2. 
[0027] Furthermore, as shown in drawin g_2 (a), two or more circulation holes 5 are formed in the polishing table 1, the pipe (neither 
is illustrated) connected to the pump is prepared in this circulation hole 5, and the amount of arbitration or the pressure flow object 4 
of a pressure can be supplied now to the space surrounded by the scouring pad 2 and the polishing table 1 through a pipe and the 
circulation hole 5 from a pump. Moreover, the pressure flow object 4 is sampled through the circulation hole 5 and a pipe, further, a 
scouring pad 2 can be turned to the polishing table 1 , and can be attracted, and it can be made to stick to the upper surface, as shown 
in dr awin g 2 (b) now. 

[0028] Thus, in the polishing equipment of constituted this example, first, as shown in drawing 2 (b), using a pump, a scouring pad 2 
is turned to the polishing table 1, and is attracted, and a scouring pad 2 is stuck on the polishing table 1. Elasticity can be changed so 
that the deformation of the surface of a scouring pad 2 may become the smallest by this. A wafer 6 is ground using the polishing 
equipment of this condition. An abrasive material is dropped at the upper surface of the scouring pad 2 which specifically rotates 
with the polishing table 1 from an abrasive material supply pipe. And a wafer 6 is pushed against a scouring pad 2 while the wafer 
attaching part 7 holding a wafer 6 rotates. Thereby, the surface of a wafer 6 is ground. At this time, the deformation of the surface of 
a scouring pad 2 is the elastic deformation of scouring pad 2 the very thing, and since it is small, when the area of the heights of the 
surface of a wafer 6 and a crevice is large, it can lose a level difference. 

[0029] Next, the pressure flow object 4 is supplied to the space between a scouring pad 2 and the polishing table 1 through the 
circulation hole 5 with a pump. Thereby, elasticity can be changed so that the deformation of the surface of a scouring pad 2 may 
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become large. A wafer 6 is ground using the polishing equipment of this condition. Although the surface of a wafer 6 is ground 
similarly by this, the deformation of the surface of a scouring pad 2 is the sum of the elastic deformation of scouring pad 2 the very 
thing, and the deformation of the pressure flow object 4, and since it is large, it can make variation in the amount of polishing small. 
In addition, the deformation of the surface of a scouring pad 2 changes by changing the amount of supply and the supply pressure of 
a pressure flow object. That is, the elasticity of a scouring pad changes. 

[0030] Thus, in this example, the polishing equipment with which one polishing table was prepared is used, and the elasticity of a 
scouring pad can be changed, without exchanging scouring pads. For this reason, flattening can be carried out by grinding first, so 
that a level difference may be lost, next making variation small and grinding it, without leaving a level difference to the surface of a 
wafer 6. 

[003 1] In addition, in this example, although deformation of the surface of a scouring pad 2 is made small and the wafer is ground by 
sticking a scouring pad on a polishing table, in this invention, without sticking not only this but the scouring pad 2 on the polishing 
table 1 , by making small the amount of supply or the supply pressure of a pressure flow object, deformation of the surface of a 
scouring pad 2 may be made small, and a wafer may be ground. 
[0032] 

[Effect of the Invention] The elasticity of a scouring pad can be changed without applying the time and effort of exchanging for the 
scouring pad with which elasticity differs, or preparing other pads between a scouring pad and a polishing table according to this 
invention, as explained in full detail above. When it grinds in the condition that the deformation of the surface of a scouring pad is 
small, thereby first, next the deformation of the surface of a scouring pad grinds in the large condition, flattening can be carried out 
without leaving a level difference to the surface of a semiconductor wafer. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawjngJJ It is the cross section showing the polishing equipment concerning the example of this invention. 
[DrawingJ2J It is drawing showing the polishing equipment concerning the example of this invention, and they are the cross section 
in which (a) shows the condition that the pressure flow object was supplied, and the cross section in which, as for (b), a scouring pad 
shows the condition of having stuck to the polishing table. 

[Drawing_3] It is the mimetic diagram showing the 1st conventional polishing equipment. 

[Drawing 4] It is drawing showing a wafer and the cross section in which (a) shows the condition before polishing, and (b) are the 
cross sections showing the condition after polishing. 

[Drawing _5J It is the cross section showing the 2nd conventional polishing equipment. 

[Drawing^ It is the graphical representation showing the amount of variations of the amount of polishing when using the 2nd 
conventional polishing equipment. 

[Drawing 7] (a) Or (c) is the cross section showing the polishing process of a wafer. 

[Drawing _8] It is the graphical representation showing the magnitude of the level difference of the heights when using the 2nd 
conventional polishing equipment. 

[Drawing 9 ] It is the cross section showing the polishing equipment with which the lower layer pad is not prepared. 

[Drawing JO] It is the graphical representation showing the magnitude of the level difference of the heights when using the polishing 

equipment shown in drawing 9 . 

[Drawing 11] It is the graphical representation showing the amount of variations of the amount of polishing when using the polishing 
equipment shown in drawing 9 . 

[Drawing J 2] It is the graphical representation showing the magnitude of the level difference of the heights when using both 
polishing equipments with which the polishing equipment and the lower layer pad with which the lower layer pad is not prepared 
were prepared. 

[Drawing J 3] It is the graphical representation showing the amount of variations of the amount of polishing when using both 

polishing equipments with which the polishing equipment and the lower layer pad with which the lower layer pad is not prepared 

were prepared. 

[Description of Notations] 

1 ; polishing table 

2; scouring pad 

3; holddown member 

4; pressure flow object 

5; feed holes 

6; wafer 

7; wafer attaching part . 
8; abrasive material 
9; lower layer pad 
10; heights 
1 1 ; crevice 

12; heights of a large area 
13; the crevice of a large area 
14; semiconductor substrate 
15; wiring 

16; interlayer insulation film 
18; abrasive material supply pipe 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polishing equipment characterized by to have a means stick the edge and said polishing table of said scouring pad in 
the polishing equipment which performs flattening of the surface of said semiconductor wafer by carrying out relative motion so that 
space may form between said scouring pads and said polishing tables while contacting the surface of a scouring pad and the surface 
of a semiconductor wafer which were prepared on a polishing table, and a fluid supply means supply a pressure-flow object in said 
space: 

[Claim 2] Polishing equipment according to claim 1 characterized by forming a circulation hole in said polishing table, and 
supplying said fluid in said space through this circulation hole. 

[Claim 3] A means to stick a edge and said polishing table of said scouring pad is polishing equipment according to claim 1 or 2 
characterized by being the support member which supports a edge and said polishing table of said scouring pad, and is fixed. 
[Claim 4] Polishing equipment given in claim 1 characterized by having a suction means to turn said scouring pad to said polishing 
table, to attract it through said circulation hole of said polishing table, and to stick said scouring pad on said polishing table thru/or 
any 1 term of 3. 

[Claim 5] Said polishing table is polishing equipment given in claim 1 characterized by being prepared pivotable focusing on a 
vertical axis thru/or any 1 term of 4. 

[Claim 6] Polishing equipment given in claim 1 characterized by holding said semiconductor wafer and preparing a pivotable wafer 
attaching part focusing on a vertical axis thru/or any 1 term of 5. 



[Translation done.] 
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